Backgrounds/Aims: Laparoscopic liver resection (LLR) has evolved and broadened in scope. While open liver resections are currently being performed safely in our hospital, LLRs are being implemented in fewer cases. The aim of this study was to review our initial experience in LLR to assess early outcomes of the procedure. Methods: A retrospective chart review was conducted for 37 patients who underwent laparoscopic liver resections for various indications between January 2014 and July 2017 by a single surgeon who had performed 161 open liver resections and 50 live donor hepatectomies during the same period. Results: Of 37 laparoscopic liver resections performed, male to female ratio was 23 to 4. Their mean age was 61.4 years. There were 13 cases of wedge resections, 7 cases of left lateral sectionectomy, 9 cases of left hepatectomy, and 8 cases of right hepatectomy. Pathology included hepatocellular carcinoma (n=20), cholangiocarcinoma (n=3), intrahepatic duct stones (n=6), metastatic liver carcinoma (n=6), primary neuroendocrine tumor of liver (n=1), and huge hemangioma (n=1). The mean operation time was 174.7 minutes (range, 40-410 minutes). Mean blood loss was 200.5 ml (range, 10-2200 ml). There were no open-conversion cases. There were no intraoperative or postoperative complications except that a case of severe portal vein stenosis in the laparoscopic right hepatectomy occurred postoperatively. The patient underwent reoperation (portal vein resection and anastomosis, stenting). The mean hospital stay was 8.7 days (range, 2-44 days). Conclusions: Even though our experience in laparoscopic liver resection is still developing, our results are comparable to those of other studies. Therefore, an experienced surgeon in performing open liver resection should be able to perform the laparoscopic liver resection safely. 
INTRODUCTION
Laparoscopic liver resection (LLR) was first introduced in the early 1990s. 1 Since then, it has been rapidly accepted as a safe and feasible option for the treatment of various benign and malignant liver lesions. However, the adoption of LLR by liver surgeons has been relatively slow due to the technical complexity of LLR, and many liver surgeons remain reluctant to perform it even today.
Nevertheless, improvements in biomedical technology and the accumulation of surgical experience have led to a global increase in the number of LLRs performed.
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The evolution of LLR has led to the 2008 international consensus that LLRs are eventually acknowledged as safe procedures with acceptable morbidity and mortality for both minor and major liver resections when performed by certified hepatobiliary surgeons with experience in laparoscopic surgery. 10 Despite the clear feasibility and safety of laparoscopic minor hepatectomy in many studies, [2] [3] [4] [5] The objective of this study was to present our early ex- The resected specimen was retrieved using a plastic bag via a suprapubic incision at the right hepatectomy. On the other hand, when we performed a left hepatectomy, the umbilical wound was extended, and then the resected specimen was retrieved. After hemostasis and irrigation of the surgical bed, one closed-suction drainage tube was routinely placed near the surgical bed.
Statistical analysis
All statistical analyses were conducted using the Statis- (Table 3) , respectively.
Pathologic date is summarized in (Table 3) . Pathologic Mortality, 90 day, n (%) 0 (0.0) Morbidity, n (%) 2 (5.4) Clavien-Dindo I, n (%) 1 (2.7) Fluid collection at liver cut surface Clavien-Dindo III-B, n (%) 1 (2.7) Reoperation (portal vein stenosis) According to the Clavien-Dindo classification, 1 complication was grade I; fluid collection at the liver cut surface was resolved by conservative management in (Table 4) .
One patient had a complication, C-D classification (grade III-B), of severe portal vein stenosis after laparoscopic right hepatectomy. We performed a second operation (portal vein resection and anastomosis using cryopreserved iliac vein).
Pre-and postoperative data for undergoing laparoscopic major hepatectomies are summarized in (Table 5 ).
The mean operating time was 252.6±94.5 min. The estimated blood loss was 265.2±514.9 ml, and intraoperative blood transfusion was required in 7 (41.2%) patients. The mean hospital stay was 11.6±8. Laparoscopic major hepatectomy (LMH) was first reported in 1998, and its development has been relatively slow. 3 The first series of LMH procedures were published in 2004, 12 and subsequently, only a few other series were published over the next few years. 13, 14 Significant risk of uncontrollable hemorrhage is the main concern when attempting LMH. LMH performed at six experienced international centers, pure laparoscopy was only performed in 43% of cases, whereas 57% were performed via hand-assistance. 18 The open-conversion rate was 12%. In this review, some centers utilized hand-assistance or the hybrid procedure selectively for LMH, especially during the initial learning experience.
Systematic review documented complications in 11% to 23% of patients, with 3 deaths among 770 patients. [1] [2] [3] In this study, there were 37 LLR for both minor and major hepatectomies, and 17 (45.9%) of 37 cases were LMHs.
Unlike other studies, a big portion of the cases were LMH. There was no mortality within the first postoperative 90 days and no open conversion. The morbidity rate was 5.4%. Considering that we have been performing LMH only since 2015, our 3-year results are outstanding.
As seen in Table 3 , the surgical results of laparoscopic minor hepatectomy are very good, and the surgical results of LMH are comparable to other large volume centers.
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Though the number of cases is small, there was no open conversion or use of hand-assistance or the hybrid procedure during our initial learning experience.
Only one patient, who was a 58-year-old male with multiple HCCs on S5 and S7, had a major complication and needed reoperation. He underwent a laparoscopic right hepatectomy; after the operation, liver function was deteriorated, and large amount of ascites came out. At postoperative day 6, we checked the CT scan and diagnosed severe portal vein stenosis and thrombosis. Then, at postoperative day 9, we performed a second operation (portal vein resection and anastomosis using cryopreserved iliac vein).
The patient had a type III portal vein in which 3
branches are divided at the same point. In the laparoscopic right hepatectomy procedure, we used a linear stapling device to ligate and resect the Glissonean pedicle.
We found that the 1st staple was properly applied at the right anterior Glissonean pedicle but that the 2nd staple for the right posterior Glissonean pedicle had a placement error, and severe main portal vein narrowing had oc- The oncologic outcome after LMH is a major issue, and long-term survival data on patients who underwent laparoscopic major liver resection for HCC are lacking. However, several studies have reported that the overall survival rate and disease-free survival rate of laparoscopic liver resection patients are similar to those of individuals undergoing open liver surgery during short-term followup. [19] [20] [21] In this study, 20 of 37 cases were HCCs. Although oncological outcome is not mentioned here, if more cases accumulate in the future, we think it is necessary to study not only the surgical outcome but also the oncological outcome.
We discussed the surgical results of our initial small Especially from the standpoint of laparoscopic major hepatectomy, great experience in both open liver and laparoscopic surgery is needed to perform laparoscopic major liver resection safely.
